Progesterone induces the proliferation of urothelial cells in an epidermal growth factor dependent manner.
We have previously reported that estrogen induced proliferation of urothelial cells is modulated by nerve growth factor (NGF). In this study we investigated whether progesterone induces urothelial cell proliferation and whether this effect is modulated by NGF or by epidermal growth factor (EGF). Experiments were performed using human urothelial cells immortalized by human papillomavirus E6. Cell proliferation was determined using the alamarBlue (Trek Diagnostic, Westlake, New York) assay. Human papillomavirus were seeded in 48-well plates. They were incubated with 5% alamarBlue and different concentrations of progesterone, EGF or NGF in the presence or absence of neutralizing EGF or NGF antibody, K252a (an inhibitor of trkA, the high affinity receptor for NGF), Ru-486 (an antagonist of progesterone and glucocorticoid receptor) or ZK 137 316 (a specific antagonist of progesterone receptor). Immunoblotting was performed using specific antibodies for progesterone receptor, glucocorticoid receptor or EGF receptor. EGF content in conditioned medium was determined by enzyme-linked immunosorbent assay. In the presence of 10 nM to 1 microM progesterone urothelial cell proliferation was significantly increased 8.6% to 51.1%. This effect was abolished by ZK137 316 or by Ru-486. Hydrocortisone also induced urothelial cell proliferation. This effect was blocked by Ru-486 but not by ZK137 316. In addition, progesterone stimulated urothelial cell proliferation was inhibited by neutralizing EGF antibody but not by NGF antiserum or K252a. We also found that EGF synthesis and release by urothelial cells was increased by exogenous progesterone. This effect of progesterone was inhibited by ZK 137 316. These findings indicate that progesterone has the capacity to induce urothelial cell proliferation through its cognate receptor and this effect is mediated by EGF but not by NGF.